In general, the eigenmodes of a cold inhomogeneous magnetoplasma have magnetic field perturbations with components both parallel and transverse to the background magnetic field direction. Recently, constraints have been derived which the medium must satisfy for the field perturbation to be either entirely compressional, or entirely transverse. Here these criteria are investigated to yield all planar and axisymmetric magnetic field configurations allowing pure decoupled transverse and compressional oscillations. For example, in an axisymmetric dipole field the azimuthal field perturbations decouple exactly, but solely poloidal transverse ones do not. The magnetic field geometry and background plasma density for the most useful decoupled solutions are listed in a table at the end of the paper.
be expressed in terms of three scale factors (see section 2). The geometrical criteria derived in previous studies [Wri9ht, 1990a, b] are given in terms of one or more relations that these factors must satisfy. Given these, it is not always an easy task to write down the corresponding set of field geometries. Indeed, this is the principal aim of our paper. We begin by defining a coordinate system with which to work in section 2. The following three sections derive the most useful geometries permitting pure decoupled transverse and/or compressional oscillations. The results are discussed in section 6, which concludes the main text.
COORDINATE SYSTEM
Throughout the paper we make use of a field aligned coordinate system (a, for a full discussion and Table I for a summary). We denote geometries satisfying (3a) as "type I geometries". Decoupling requires the geometry, density, and boundaries to be Table 1 ).
WRIGIIT AND EVANS' MAGNETIC GEOMETRIES FOR DECOUPLED
For an axisymmetric and purely poloidaJ field it is much more difficult to satisfy ( Table 1 . Furthermore, we have established an important result; the poloidal oscillations of an axisymmetric poloidal background field do not in general decouple.
TYPE II GEOMETRmS
In this section we turn our attention to a different set of geometries, which we shall term "type II geometries". The Table 1 ) it may be difficult to find suitable boundary surfaces for some examples.
In Table I In addition to quasi-transverse modes, magnetospheric physicists are also interested in compressional modes, for example, the transmission of a compressionM impulse from the outer to the inner magnetosphere. If the background field is taken to be that of an axisymmetric dipole, we know that this (type III) geometry is suitable for carrying a purely compressional disturbance. However, the boundaries and density distributions found in planetary magnetospheres are not of the required form [ Wright, 1990b] . As a result, we expect a coupled compressional/transverse oscillation. Indeed, such a mode has been observed in the Jovian magnetosphere [Glassmeier et al., 1989] The aim of this paper has been to present the most useful magnetic geometries for which some type of completely decoupled mode may exist. Often we may be interested in the properties of a field that has a geometry which is unsuitable for decoupled modes. In this situation, some idea of how realistic quasi-transverse or quasi-parallel modes are may be gained by seeing how much the background medium departs from one of the 'idea]' mediums in this text. This is perhaps the most interesting direction in which to continue this work.
One approach is to investigate the strength of coupling between transverse and compressional field perturbations. For example, the models given in this paper can be used as a ]owest-order solution which can be perturbed by appropriately small changes in the plasma density (p) or the field geometry (his). Alternatively, a multiple-scMe analysis of the perturbed fields may prove useful to investigate systems where there are weak gradients of the perturbations (for example, low azimuthal wave number transverse toroida] field perturbations in a background poloidal field). In contrast to weak gradients, the existence of strong gradients occurs naturally in resonance problems [Allan et al., 1985; Inhester, 1986; Inhester, 1987] , and boundary layer techniques often prove useful. Besides these analytical tools, numerical methods can provide solutions that are otherwise untractab]e. 
